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[57] ABSTRACT 

A rotisserie oven including separate convection and radiant 
beating elements is provided with individually controllable 
fans to allow precise control of food quality during difiercnt 
operadonal modes of the oven. In particular, a cooling fan is 
provided which may be operated separately of convection 
fans to prevent unwanted air circulation within the oven. 
According to a further embodiment of the invention, the 
upper surface of the oven is provided with substantially flat 
and scam-free configuration to allow for easy cleaning. 
Channels provided for directed convection currents are 
easily removable to facilitate cleaning. A control system 
allows for selection of predetermined operational modes 
utilizing individual fan and heating element control. 

14 Claims, 6 Drawing Sheets 
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ROnSSERIE O VEN 



BACKGROUND OF THE INVENTION 

5 

The present invention relates to rotisserie ovens and, more 
paniculariy, to improvements in such ovens for increasing 
control of food quality and efi5cieacy while using combina- 
tions of radiant and convection heai for cooking food 
therein. lO 

Roiissehe ovens for grilling or otherwise cooking a 
variay of foods, such as meat or chicken, are well known in 
Che art Such ovens typically include an inner cooking 
chamber with a rotating spit or spits disposed therein for 
carrying the food. Also, typically provided are heating 
dements and one or more fans for circulating hot air within 
the oven to facilitate convection cooking. Radiant heating 
elements may also be provided for searing or holding the 
temperature of the food in the oven. 

Two representative prior an commercial-type rotisserie 
ovens are disclosed in U.S. Pat No. 4,561,348 to Halters ci 
al. and U.S. Pat. No. 4,968,515 to Burkcit ct al. Although 
these represent improvements in prior rotisserie ovens, the 
present generation of rotisserie ovens still experience prob- 
lems such as poor fan motor life due to clogging with grease, ^ 
di£5cuiiy in cleaning the oven interior and difficulty in 
controlling or holding the temperature of the food product 
being cooked after the cooking is complete. 

Burkett et al. attempt to address the problem of holding ^ 
the cooked food product after cooking without lowering the 
quality, particularly by drying. For this purpose, Burkett ct 
al. disclose a control system which pulses a circulation fan 
on and off, depending on the internal oven temperature. 

However, neither Burkett el al.. Halters et al. nor the 35 
present generation of commercially available rotisseries 
address a problem frequently presented in commercial appli- 
cations wherein it may be desirable to heat the food product 
by radiant heat alone, for holding or other cooking purposes, 
without circulating hot air within the oven. This problem is 40 
particularly encountered in the Halters et al. oven and is 
typical of the prior art. For example, once the food product 
being cooked has reached the desired degree of doneness, it 
is desirable to reduce or even stop the circulation of hot air 
within the oven in order to reduce or stop the cooking of the 45 
food product. However, when the inside fan is stopped to 
prevent fimber cooking of the food product, the outside or 
cooling circulation fan also stops, thus stopping air flow 
which.cools both the fan motor and the shell oi the oven. For 
this reason, safety regulations require at least 6 inches of 50 
space surrounding ovens made according to the Halters et al. 
design. If the fan is operated to continue the cooling, the 
exua circulation of hot air within the oven lends lo overcook 
or dry out the food produa. While Burkett et al. attempt to 
solve the problem of food product dryness, its solution does 55 
not provide benefits in all applications. 

Another problem with the prior art ovens has been diffi- 
culty in cleaning. Although the Halters et al. oven is intended 
to reduce the splatter of grease within the oven, a degree of 
splattering still occurs and the oven must be cleaned regu- 60 
larly. The configuration of the inside lop of the Halters et al. 
oven is typical of convection ovens in that it provides a 
plurality of heating elements and air flow spaces for heating 
the convection currents. It is also typical in that it presents 
a fairly complex surface which is di^cult to clean. There is, 65 
therefore, a need in the art for convection- type rotisserie 
oven which provides necessary air flow spaces and healing 



elements, while also providing an easy to clean and maintain 
surface. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a rotisserie oven capable of individual infrared light, con- 
vection and radiant cooking and any combination thereof 
which provides a high degree of controllability for the food 
product being cooked. 

It is a further object of the present invention to provide a 
commercial-quality lolisserie oven which is easily cleaned 
and maintained. 

Another object of the invention is to provide means for 
altering the convection properties of the oven to accommo- 
date different food products and cooking requirements. 

Yet another object of the invention is to provide a control 
system for conu-olling the oven of the present invention in a 
plurality of cooking modes. 

These and other objects according to the present invention 
arc achieved by an oven comprising a cooking chamber for 
receiving food products to be cooked, an outer casing 
surrounding the cooking chamber and a plurality of airflow 
passages defined thereby. The cooking chamber is defined at 
least by side walls and top and bouom walls. The outer 
casing is spaced away from the cooking chamber to define 
circulation passages between the chamber side and top walls 
and the casing. A first airflow passage is disposed within the 
cooking chamber and defined by the top wall of the chamber 
and a removable cover secured thereto. Removable fasten- 
ing means are used to secure the cover for easy removal for 
cleaning and to allow interchangeability with covers pro- 
viding different convection air flow properties. The first fan 
means is disposed within the first airflow passage to draw air 
therethrough and circulate it within the cooking chamber. 
Means arc disposed within the first airflow passage for 
healing air passing thcrcihrough. 

In a preferred embodiment of the present invention, the 
top wall of the cooking chamber is substantially flat and 
substantially without scams in the area of the first airflow 
passage to provide easily cleanablc surface. Preferably, the 
removable cover defines a rectangular cross-section for the 
first airflow passage and the first fan means is removably 
mounu^d within first passage to allow easy removal for easy 
cleaning. 

According lo a further preferred embodiment of ihe 
present invention, a second airflow passage is disposed 
above the cooking chamber and communicates with air 
outside the casing and with the circulation passages between 
the casing and chamber. Second fan means are disposed 
within the second passage for drawing air therein and 
circulating it through the circulation passages. The first and 
second fan means may be mounted on a common shaft 
which extends through the top wall of the cooking chamber 
and thus driven by a single fan motor disposed in the second 
airflow passage. According to a fiirther preferred embodi- 
ment, the oven includes third fan means separately conu-ol- 
lable from the first and second fan means. The third fan 
means is disposed to direct air from outside the oven into the 
second airflow passage for cooling the first fan motor and the 
oven casing without creating convection currents in the 
cooking chamber. 

The present invention also may include rotisserie means 
for carrying food products to be cooked, such as a rotating 
spil. Preferably an electric motor is provided as means for 
rotating the rotisserie means. According to a further pre- 
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ferred embodiment, separate radiant heating means are 
mounted'inside the cooking chamber, but outside the fint air 
flow passage. The radiant heating means may comprise at 
least one electric heating element and at least one quartz 
lamp, each being separately controllable. 

In a preferred embodiment, operator-interface means is 
provided to allow operator to select between a plurality of 
operational modes. Preferred modes include convection- 
only mode, radiant-only mode, infraied-only, combinadon 
mode and cool-down mode. The control means are respon- 
sive to the interface means for activating and controlling the 
heating elements and fan components in accordance with the 
operator-selected modes. Preferably, the roiisscrie motor is 
also controlled by the control means to provide predeter- 
mined rotation speeds and times in response to the selected 
operadonal mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

HG. 1 is a front elevation of a rotisserie oven according 
to the present invention; 

FIG. 2 is. a top plan view of the oven of FIG. 1; 

FIG. 3 is a left side elevation view of the oven of FIG. 1; 

RG. 4 is a seaion view through line 4—4 in FIGS. 2 and 

3; 

FIG. 4A is a section view through line 4A — 4A in FIG. 4 
showing a detail of the oven lop insulation; 
FIG. 5 is a section view through line 5—5 in FIGS, 1 and 

2; 

FIG. 6 is a section view through line 6—6 in RGS. 1 and 

3; 

FIG. 7 is a perspective view of the inside channel cover 
of the invendon; and 

FIG. 8 is a block diagram illustrating a control system 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring first to FIGS. 1-3, the general arrangement of 
oven 10 according to the invention may be explained. 
Outwardly, oven 10 is construacd in a similar manner to 
prior art ovens, having glass door 12 on the front, with outer 
top panel 14 and side panels 16, the latter with vent holes 18 
and 20. The oven also includes control panel 22 widi a 
keypad and display, through which the operator controls die 
operation of die oven as explained below. 

As shown in FIG. 4, oven 10 further comprises a spit 
arrangement 24 disposed in cooking chamber 25 and driven 
by motor 26. Motor 26 is mounted in an auxiliary space to 
the side of the oven, along with computer controller 28 and 
other associated eicctronics and wiring. Computer controller 
28 controls the operation of motor 26 and the various heating 
means and fans described below in accordance with operator 
input through control panel 22. Motor 26 is preferably a 
capacitor start, scaled gear motor, air cooled with fractional 
horsepower, which are commercially available. A suitable 
controller is also commercially available under the name 
(FASTRON.)® from (FAST.)® Food Automation— Service 
Techniques, Inc. of Stratford, Conn, and may be pro- 
grammed to operate in accordance with the various cooking 
and holding modes described heieiiL 

As best illustrated in FIG. 6, oven 10 includes at least 
three different heating means to provide a plurality of 
different operational modes. Electric elements 30 arc posi- 
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tioned to heat air for convection cooking. Electric elements 
32 are positioned to provide direct radiant heat to the food 
being cooked for radiant cooking or grilling. Heal lamps 34 
also provide radiant heat commonly referred to in the an as 
infrared heat, particularly suitable for food holding modes, 
and light to display the food. Preferably, lamps 34 are quartz 
infrared lamps. Each of heating means 30, 32, and 34 are 
commercially available components and can be selected by 
a penon of ordinary skill in the art depending upon factors 
such as oven capacity and food types to be cooked. 

Referring again to RG. 4 and FIG. 5, two diff^ercnt air 
flow paths according to the invention may be seen. A first air 
flow path providing convection cooking is illustrated by 
arrows 36. Fan 38 draws air up into convection channel 39 
through the center of convection channel cover 40 and 
around heating elements 30. The heated air is forced out of 
the convection channel formed by cover 40 and flows 
around spiis 24 for convection cooking. The convection 
airflow can be varied by installing different covers as 
explained in more detail below with reference to FIG. 7. In 
a second air flow path, in order lo cool both fan motor 42 and 
the oven walls, fan 44 draws air into central cooling channel 
46 through die central portion of vents 18 (indicated by 
arrows 48A, sec FIG. 3). Fan motor 42 is Uius cooled, after 
which the air flows (indicated by arrows 48B) around the 
cooking chamber in the spaces between top panel 14 and 
side panels 16 and oven walls 50 and top 52 to cool the latter. 

Convection air flow passage 39 and cooking chamber 25 
are insulated from flow passage 46 and the rest of the oven 
top panel 14 to reduce heat loss and overheating of the outer 
surfaces. Oven walls 50 are also insulated. A preferred 
arrangement of insulation in top wall 52 is shown in FIG. 
4A. A first layer of insulation S2a is provided in channel 46. 
This layer tapers away to create a recess for fan 44 and motor 
42 (FIG. 4). A second layer of insulation 52^ is provided 
over the entire oven top wall 52. Commercially available 
glass fiber batts provide effective insulation. Thicknesses of 
approximately Vs in. for layer 52^ and Va in. for layer S2b 
have provided satisfactory results in tests. Depending on 
materials and temperatures, odicr thicknesses can be uscd. 
TWo galvanized or otiicrwise protected sheet metal layers 
52c and S2d make up the inner wall of top 52. These layers 
are bolted together at various locations, but not othervfise 
bonded or joined so as to create an almost imperceptible gap 
S2e therebetween. Gap S2e creates a conduction barrier 
between layers 52c and Sid, thus reducing heat transfer 
dierethrough. 

As can be seen best in FIG. 5, both fan 38 and fan 44 are 
impeller-type fans which are driven by motor 42 and 
mounted on common shaft 54. Shaft 54 extends through the 
oven top wall to drive fan 38 in convection channel 39. The 
air circulating in the convection channel during cooking has 
a large amount of grease entrained therein. In order to 
prevent grease from migrating up shaft 54 and damaging 
motor 42, a substantially grease-tight seal 56 is provided. 
Preferably, seal 56 is a non-grease permeable gasket, which 
is commercially available. Also, preferably, motor 42 is a 
semi-sealed, backward-curved impeller motor, also com- 
mercially available. Fan 38 is secured lo shaft 54 by thumb 
screw 58 to allow easy removal of the fan during cleaning 
operations as explained below. 

While the dual fan arrangement described readily pro- 
vides for airflow and cooling during convection cooking 
modes, it does not provide cooling air flows during other 
modes, such as holding or radiant heat cooking. For this 
reason, according to the present invention, during non- 
convection modes fan 60 is activated to draw cooling air 
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(indicated by arrows 48C) into central channel 46 through 
the upper, central, right side vents 18. The cooling air thus 
drawn into channel 46 follows the cooling path as described 
above to cool both the oven wails and top, and also fan 
motor 42 after it has be switched off. 

By using only separate cooling fan 60 during holding and 
radiant cooking oKxies, hot air is not circulated inside the 
oven as a result of maintaining the necessary cooling air 
flows. Even though heating elements 30 may be turned off. 
it has been discovered that the circulation of air inside the 
oven, particularly during holding, in prior ait ovens resulted 
in lack of control over the final product, particularly over- 
doneness and excessive dryness of the food. The present 
invention thus eliminates the prior art lack of control by 
providing a separate cooling fan for non-convection modes 
and also allows oven 10 to be used for a wider variety of 
foods and cooking modes because the application of radiant 
heat is not limited by either overheatiiig concerns or lack of 

* convection control. 

Another problem with prior art rotisseries has been dif- 
ficulty in cleaning. In the present invention, cleaning is 
simplified by the novel configuration of the inside top of the 
oven and particularly because the inside convection air Oow 
channel is defined by cover 40 which is easily removable. 
Convection channel cover 40 is shown in detail in FIG. 7. 
The arrangement of bafiles 62 and air vents 63 to provide for 
the convcciicn air flow arc clearly seen. Cover 40 is secured 
to oven top wall 52 by four thumb screws 65, two of which 
are shown in FIG. 5. Thumb screws 65 arc easily removed 
by cleaning personnel to allow removal of cover 40 and 
provide a relatively smooth and unobstructed upper wall, as 
compared to prior art ovens, for easy cleaning. Alternatively, 
other quick release means, such as clips of rotating catches, 

• can be used to secure the cover. Preferably the inside oven 
top is provided with a sealed seam construction. Cleaning is 
further simplified because fan 38 is mounted on shaft 54 by 
thumb screw 58, which is also readily removed by cleaning 
personnel. With these components removed, the top of the 
oven can' be quickly and efSciently wiped clean. 

Removable channel cover 40 provides a further advantage 
over prior ait rotisserie ovens. With the oven according to 
the invention, the convection channel may be easily changed 
to accommodate different food products and cooking 
requirements. For example, by varying the size and number 
of air vents 63, the temperature and velocity of the convec- 
tion flow can be varied. Reducing the number of air exit 
vents causes the air to stay in the channel longer, resulting 
in higher temperatures. Fewer exit vents also increases the 
velocity of the air flow exiting the convection channel. The 
correct configuration for different food products can be 
easily determined by persons of ordinary skill in the art. 

The provision of separate cooling fan 60, as well as the 
plurality of different heating means described above, allows 
for a greater variety of control modes in the present inven- 
tion than was available in prior art rotisserie convection 
ovens. In particular, the present invention may include 
controllable radiant heat modes independent from convcc- 
tion modes. Prior art rotisserie ovens typically cycled con- 
vection and radiant heat simultaneously. The provision of 
independent cooling fan 60 and exu^ radiant beating ele- 
ments 32, controlled by computer controller 28 as illusuated 
in FIG. 8. gives versatility to the operator for convection 
cooking or radiant grilling independendy or together. Fur- 
thermore, by employing control systems such as disclosed in 
U.S. Pat. No. 4,920,948 to Koether et al., which is incor- 
porated herein in its entirety by reference thereto, a large 
variety of operational modes including radiant and convec- 
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tion heat, as discussed above, as well as quanz infrared heat 
for light and holding, fan interaction and steam injection into 
the oven may be utilized. 

In particular, control pad 22 is utilized as an operator 
interface to allow the operator to select between a plurality 
of predetermined operational modes stored in computer 
controller 28. Conux)ller 28 thus activates and controls each 
fan and heating component in accordance v^th the selected 
operational mode. Examples of operational modes which 
take advantage of the novel features of the present invention 
are explained below. Also, operational modes may be com- 
bined to form predetermined cooking cycles for specific 
food types. In this manner, the operator need enter only the 
food type to be cooked and computer controller 28 will mn 
the predetennined sequence of operational modes, each 
lasting for a specified time. 

In a convection only mode, convection heating elements 
30 and first and second fans 38, 42 are aaivated for 
convection only cooking of the food product. In this mode 
it would not be necessary to use the radiant heating elements 
32, 34 or fan 60. 

A variety of radiant heat only modes are possible with the 
present invention. For example, in a searing mode, radiant 
electric headng elements 32 arc activated along with third 
fan 60, which cools the oven casing. In such a mode the 
heating elements are conuoUed by controller 28 to cook the 
food product substantially by radiant heal alone. Another 
radiant only mode is a holding mode or infrared-only mode 
wherein quartz lamps 34 and third fan 60 are activated to 
maintain the temperature of the food product without over- 
heating the oven casing or drying out the food. ConU-oller 28 
controls the lamps in response to output signals from tem- 
perature sensors 64 to maintain a predetermined temperature 
in the oven and thus the food product without causing funher 
cooking. It will be appreciated by persons skilled in the art 
that the dillerent radiant heating means may also be used 
together, with fan 60 providing the necessary cooling, with- 
out creating unwanted air flows in the oven chamber. Suit- 
able commercially available temperature sensors can be 
selected by persons skilled in the art. The use of temperature 
sensors and averaged temperatures arc well understood in 
the art, for example as taught in U.S. Pat No. 4,782.445 to 
Pasquini. 

Various combination modes are also contemplated 
wherein the first and second fans 38, 42, convection heating 
elements 30 and radiant heating elements 32, 34 are used 
together. In these modes it would not be necessary to use fan 
60 because cooling air flows arc provided by second fan 42. 
Also contemplated is a cool down mode wherein only third 
fan 60 is activated for a predetermined time. 

During the various cooking and holding modes, controller 
28 also communicates with motor 26 to control the rota- 
tional speed and on/off time for spit rotation. Spit rotation is 
controlled based on factors such as the food being cooked 
and the operational mode. The factors can be individually 
input by the operator through control pad 22 or can be 
preprogrammed as part of a preselected cooking cycle. 

FIG. 8 illustrates a block diagram of a heat control system 
in accordance with the present invention. The controller 28 
receives input signals from the conUT)l pad 22 over signal 
line 70. One or more temperature probes 64 provide signals 
to controller 28 indicating the temperature of the oven via 
signal line 72. A person of ordinary skill in the art can select 
a suitable timing device. Preferably, the liming device is 
provided integrally with conuoller 28. In addition, conUToller 
28 receives timing information from timing device 74 over 
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signal line 76. Output signals are provided by controller 28 
to heating elements 30, 32, 34 over signal lines 78, 80, and 
82. respectively. Controller 28 is further connected to pro- 
vide output signals to convection fan motor 42 and cooling 
fan 60 over signal lines 84 and 86, respectively. Rotisserie 
motor 26 is controlled via signal line 88. 

Controller 28 controls operation of heating elements 30, 
32, 34 and fans 38, 44, 60 in various modes selected by an 
operator as described above via the control pad 22. Time 
toations for each mode may be entered by the user or 
pre-programmed, and elapsed time is monitored by timing 
device 74, Based on the input signal received via signal lines 
70, 72 and 76, controller 28 operates the heating elements 
and fans in the convection mode, radiant heat mode, com- 
bination heat mode, or the cooling mode. In the convection 
heat mode, controller 28 activates convection heating ele- 
ments 30 via signal line 78 and fan motor 42 over signal line 
84 to drive convection fans 38, 44, thereby providing the 
convection air flow path illustrated by arrows 36 to eflfect 
convection cooking. In the radiant heat mode, controller 28 
activates radiant heating elements 32 via signal line 80 and 
cooling fan 60 via signal line 86 to draw cooking air into the 
centra] chaimel 46. In the combination heat mode, both the 
convection and radiant heating elements 30, 32 as well as 
fan motor 42 are activated by controller 28 to provide both 
convection air flow and radiant heating. Lastlyi in the 
cooling mode, cooling fan 60 is activated by the controller 
28 over the signal line 86 to provide the cooling air flow 
previously described. 

Those skilled in the art will appreciated that alternatively, 
the heating mode selection may be made automatically 
based on programmed information stored in memory asso- 
ciated with controller 28 when a key or keys representing a 
type of food product is selected by the user. Such informa- 
tion could be programmed by a user or by a manufacturer for 
various food products to be cooked in the rotisserie. The 
input signals from timing device 74 may fiirther be used by 
controller 28. to. .activate a particular heating mode at a 
predetermined time during the cooking cycle. Controller 28 
could also be coupled to a steam injection system (not 
shown) to control the injection of steam into the oven at 
predetermined times during the cooking process. 

We claim: 

1. An oven, comprising: 

a cooking chamber for receiving food products to be 
cooked, defined by at least side walls and a top waU and 

bottom wall; 

an outer casing surrounding said cooking chamber and 
spaced away from said chamber to define circulation 
passages between the chamber side and top walls and 
the casing; 

first flow passage disposed within the cooking chamber 
and defined by said top wall and a cover secured 
thereto; 

first fan means disposed within said first passage for 
drawing air therethrough and circulating air within the 
cooking chamber, and 

means disposed in said first passage for heating air 
passing therethrough; 

wherein the top wall of the cooking chainber is substan- 
tially flat and substantially without seams in the area of 
the first air flow passage; and 

wherein said cover comprises at least two side walls and 
a bottom wall such that said cover in combination with 
said cooking chamber top wall defines a substantially 
rectangular cross-section for said first passage; and said 
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cover is removably secured to said top wall; and said 
first fan means is removably mounted within said first 
passage as it may be removed for regular cleaning. 

2. The oven according to claim 1, further comprising: 
second air flow passage disposed above the cooking 

chamber communicating with the outside of the casing 
and said circulation passages; and 
second fan meam disposed within said second passage for 
drawing air therein and circulating air through said 
circulation passages. 

3. The oven according to claim 2, wherein said first and 
second fan means are mounted on a common shaft extending 
through the top wall of the cooking chamber and are driven 
by a first fan motor disposed in said second airflow passage, 
and said oven includes third fan means separately control- 
lable from said first and second fan means, said third fan 
means being disposed to direct outside air into the second air 
flow passage for cooling said first fan motor and the oven 
casing without creating convection currents in the cooking 
chamber. 

4. Tht oven according to claim 3, further comprising: 
rotisserie means for carrying food products to be cooked; 
means for rotating said rotisserie means; 

radiant heating means mounted inside the cooking cham- 
ber, but outside the first flow passage; 

operator interface means for allowing an operator to select 
between a plurality of operational modes, said modes 
including 

a) convection only mode wherein said first heating 
means and said first fan motor and first and second 
fan means are activated, 

b) radiant only mode wherein said radiant heating 
means and third fan means are activated, 

c) combination mode wherein said first and second fan 
means, said first heating means and said radiant 
heating means are activated, and 

d) cool down mode wherein only said third fan means 
is activated for a predetermined time; and 

control means responsive to said interface means for 
activating and controlling each said heating and fan 
component in accordance with the operator selected 
modes. 

5. The oven according to claim 4, wherein: 

said radiant heating means comprises at least one electric 
heating element and at least one quartz lamp, said lamp 
and element being separately controllable: and 

said radiant only mode comprises a holding mode wherein 
said heating means are controlled to maintain a prede- 
termined temperature in the food product without fur- 
ther cooking and a searing mode wherein the heating 
means are controlled to cook the food product substan- 
tially by radiant heat alone. 

6. The oven according to claim 5. wherein said rotisserie 
rotating means is controlled by said control means to pro- 
vide predetermined rotation speeds and times in response to 
the selected operational mode and food product being 
cooked. 

7. An oven, comprising: 

a cooking chamber for receiving food products to be 
cooked, defined by at least side walls and top and 
bottom wails; 

an outer casing surrounding said cooking chamber and 
spaced away from said chamber to define circulation 
passages between die chamber side and top walls and 
die casing; 
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first air flow passage disposed within the cooking cham- 
her and defined by said top wall and a cover secured 
thereto; 

first fan means disposed within said first passage for 
drawing air therethrough and circuladng air within the 5 
cooking chamber, 

fiist heating means disposed in said first passage for 
heating air passing therethrough; 

second air flow passage disposed above the cooking 
chamber communicadng with the outside of the casing lO 
and said circulation passages; 

second fan means disposed within said second passage for 
drawing air therein and circulating air through said 
circulation passages; 

first fan motor disposed in said second airflow passage for ^ ^ 
driving both said first and second fans means; 

third fan means including a motor separately controllable 
from said, first and second fan means, .said third fan 
means being disposed to direct outside air into the 
second air flow passage for cooling said first fan motor 
and the oven casing without creating convection cur- 
rents in the cooking chamber, 

radiant healing means mounted inside.the cooking cham- 
ber, but outside the first flow passage; 

operator interface means for allowing an operator to select ^ 
between a plurality of operational modes, said modes 
including 

a) convection only mode wherein said first heating 
means and said fint fan motor and first and second 
fan means are activated, 30 

b) radiant only mode wherein said radiant heating 
means and third fan means are activated, and 

c) combination mode wherein said first and second fans 
means, said first hcadng means and said radiant 
healing means are activated; and 35 

control means responsive to said interface means for 
activating and controlling each said heating and fan 
component in accordance with the operator selected 
modes. 

8. The oven according to claim 7, wherein: 40 
the top wall . of the cooking chamber is siibstaniialJy fiat 

and substantially without scams in the area of the first 
air flow passage; 

said cover is secured to the top wall by removable 
fastening means such that the cover may be removed 
for regular cleaning, said cover comprising at least two 
side walls and a bottom wall such that the cover in 
combinaUon with said cooking chamber top wall 
defines a substantially rectangular cross-section for 
said first passage; and 

said first fan means is removably mounted within said first 
passage such that it may be removed for regular clean- 
ing. 

9. The oven according to claim 7, wherein: 

said radiant heating means comprises at least one electric 
' heating element and at least one quartz lamp, said lamp 
and element being separately controllable; and 

said radiant only mode comprises a holding mode wherein 
said heating means are conut^Hed to maintain a prede- 60 
termined temperature in the food product without fur- 
ther cooking and a searing mode wherein the heating 
means are controlled to cook the food product substan- 
tially by radiant heat alone. 

10. The oven according to claim 7, further comprising a 65 
rodsserie spit for carrying food and a motor for rotating said 
spit; 
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wherein said motor rotational speed and on and off times 
are provided by said control means in response to the 
selected operational mode. 

11. An oven, comprising: 

a cooking chamber for receiving food products to be 
cooked, defined by at least side walls and top and 
boaom walls; 

an outer casing surrounding said cooking chamber and 

spaced away from said chamber to define circulation 
passages between the chamber side and top walls and 
the casing; 

first air flow passage disposed within the cooking cham- 
ber and defined by said top wall and a cover secured 
thereto; 

first fan means disposed within said first passage for 
drawing air therethrough and circulating air witiiin the 
cooking chamber; and 

at least one convection heating element disposed in said 
first passage for heating air passing therethrough; 

second air fiow passage disposed above the cooking 
chamber communicating witii the outside of the casing 
and said circulation passages; 

second fan means disposed within said second passage for 
drawing air therein and circulating air Uirough said 
circulation passages; 

first fan motor disposed in said second airflow passage for 
driving both said first and second fan means; 

third fan means including a motor separately controllable 
from said first and second fan means, said third fan 
means being disposed to direct outside air into the 
second air flow passage for cooing said first fan motor 
and the oven casing without creating convection cur- 
rents in the cooking chamber, 

at least one electric heating clement disposed inside the 
cooking chamber, but outside said first fiow passage for 
providing radiant heat on the food product; 

at least one quartz lamp disposed in the cooking chamber, 
but outside, said first fiow passage; 

operator interface means for allowing an operator to select 
between a plurality of predetermined operational 
modes, said modes including 

a) convection only mode wherein at least one said 
convection heating elements and said first fan motor 
and first and second fan means arc activated, 

b) searing mode wherein said radiant electric heating 
element and third fan means are activated and said 
heating clement is controlled to cook the food prod- 
uct substantially by radiant heat alone, 

c) holding mode wherein said lamp and said third fan 
means arc activated and said lamp is controlled to 
maintain a predetermined temperature in the food 
product witiiout further cooking, and 

d) combination mode wherein said first and second fan 
means, said at least one convection heating element 
and said at least one radiant heating clement or 
quartz lamp are activated; and 

control means responsive to said interface means for 
activating and controlling each said heating and fan 
component in accordance with the operator selected 
modes. 

12. The oven according to claim 11 wherein: 
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the top wall of the cooking chamber is substantially flat 
and substantially without seams in the area of the first 
air flow passage; 

said cover is removable and comprises at least two side 
walls and a bottom wall such that said cover in com- 5 
binadon with said cooking chamber top wall defines a 
substantially rectangular cross-section for said first 
passage; and 

said first fan means is removably mounted within said first 
passage such that it may be removed for regular dean- 
ing. 

13. The oven according to claim 11, further comprising a 
rotisserie spit for carrying food and a motor for rotating said 
spit; 

wherein said motor rotational speed and on and off times 
are provided by said control means in response to the 
selected operational mode. 

14, An oven, comprising: 

a cooking chamber for receiving food products to be 20 
cooked, defined by at least side walls and a top wall and 
bottom wall; 
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an outer casing surrounding said cooking chamber and 
spaced away from said chamber to define circulation 
passages between the chamber side and top walls and 
the casing; 

first air flow passage disposed within the cooking cham- 
ber and defined by said top waU and one of at least first 
and second removable covers, both said covers having 
vents for entry and exit of air and being adapted to be 
secured to the top waU of the cooking chamber by 
removable fastening means to define the first airflow 
passage wherein said covers are provided with different 
vent configurations such that air passes more quickly 
through one said cover; 

first fan means disposed within said first passage for 
drawing air therethrough and circulating air within the 
cooking chamber; and 

means disposed in said first passage for heating air 
passing therethrough. 
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